In previous papers (1, 2) we have described observations on the quantitative distribution of alkaline phosphatase in the anatomical units of the nephron in man and other species. This enzyme was selected for study by microdissection of lyophilized sections of kidneys and ultra-microassay because there was considerable information available on its qualitative distribution in the nephron. In particular, the known qualitative differences in its distribution in the proximal and distal convolutions of the tubule allowed us to verify the accuracy of the microdissection technique we used (2). Once this was accomplished we were able to study the quantitative distribution of other enzymes for which less information was available. In this paper the results of assay of lactic dehydrogenase (LDH) activity on renal tissues from healthy humans and laboratory animals are reported. LDH was chosen for study because it plays an important role in energy metabolism, namely, in the glycolytic formation of lactic acid and in its mobilization for complete oxidation in the tricarboxylic acid cycle. As far as could be ascertained, no data were available on its distribution or functional significance in the cells of the nephron.
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METHODS
Handling of tissue. In previous communications (1, 2) we have described in detail the techniques used for dissecting, weighing, and enzyme assay of the individual units of the nephron.
LDH assay. Optimal conditions for assay of LDH activity in the human kidney were determined (Table I) Effects of dry and wet "canning" on LDH activity. Because Lowry, Roberts and Chang (4) have shown that the method of "canning" (i.e., the act of inserting lyophilized cells or tissue fragments into the microtest tubes prior to incubation) may affect enzyme assays, we studied the effects of two methods of canning on the assay of LDH. In dry canning the weighed tissue fragments were inserted into clean dry microtest tubes. The rack t Significantly below 100 at 0.05 level.
with tubes was placed in an ice bath and the incubation medium was then added. In wet canning the weighed tissue specimens were inserted directly into the substrate medium previously pipetted into microtest tubes, which were kept in an ice bath until all specimens had been inserted. Intracellular distribution of LDH activity. The intracellular distribution of LDH activity was also studied because we were unable to find such data in the literature. A 10 per cent homogenate was made of whole rat kidney in 0.25 M sucrose containing 1.8 mM CaCl2 and subjected to fractionation in the cold using a Spinco preparative ultracentrifuge (5) . The resulting fractions were assayed for LDH activity. The nuclear fraction was prepared by layering 6 ml homogenate on 4 ml 0.34 M sucrose containing 0.18 mM CaCl2 and centrifuging at 100 X G for 10 minutes. The mitochondrial fraction was isolated by centrifuging the supernatant at 5,000 X G for 10 minutes; the sediment was washed, resuspended, and centrifuged for 10 minutes at 24,000 X G. The microsomal fraction was prepared from the supernatant remaining after sedimentation of the mitochondrial fraction by centrifugation for 1 hour at 50,000 X G. The supernatant remaining after this centrifugation was the supernatant fraction. Figure 1 The over-all level of LDH activity was high, being approximately from 10 to more than 100 times the activity obtained for alkaline phosphatase (2) .
RESULTS

Technical
In man no difference was found between the LDH activities in the proximal and distal convoluted tubules. In all other species the activity in the distal convoluted tubules was greater than that in the proximal convoluted tubules. The levels of activity found in the medullary tubules were comparable to those in the cortical tubules. Except for the vessels, the lowest LDH activity was found in the glomeruli of all species. .iIii .1616~~~~~/00 (6) , which agrees closely with values for LDH activity we are getting at present. This might suggest either that an inhibitor of renal LDH activity was present in the second batch of DPNH, or that an activator was present in the first batch.
DISCUSSION
Technique. Since higher results were obtained with the wet canning technique than with the dry canning technique, wet canning was employed in all the LDH assays. Lowry and associates have shown that the loss of activity in the dry canning technique was due to condensation of water on the small fragment of tissue before the incubation medium was added (4) . Two sets of experiments were performed to compare the effects of the two canning methods. The experiment on monkey kidney was done while the relative humidity was 10 per cent. The loss of activity in the dry canning method did not exceed 22 per cent, except in the case of the papilla, which was in the ice bath for the longest period before the reagent was added. The experiment was done on dog kidney while the relative humidity was 25 per cent; the loss of LDH activity in the dry canning method was significant in all structures except the glomeruli, and exceeded 50 per cent in all but two structures. These data confirm Lowry and co-workers' suggestion (4) that condensation of water on the minute specimen is the important factor in the loss of enzyme activity in the dry canning method. It also seemed possible that the humidity of the atmosphere might affect the enzyme activity during the 2 to 3 hours' exposure of the tissue prior to canning, i.e., during dissection and weighing. For this reason we compared the activities found in proximal and distal convoluted tubules for normal man with the relative humidity prevailing when the experiments were done. Over a range of relative humidity from 22 to 40 per cent no correlation existed between the humidities prevailing and the LDH activities.
One further factor which might possibly influence the results is the length of storage of the tissue sections prior to assay. We found that storage up to six months of the frozen-dried tissue sections in vacuo at -350 C did not influence the enzyme activity. This is in accord with the results reported by Strominger and Lowry (7) .
The validity and reproducibility of the quantitative histochemical technique used in these experiments (1) have been demonstrated by Lowry and associates (8) . The sample size used in our stud-ies was of the order of 15 to 100 meg, which is slightly larger than that used by Lowry and coworkers in their study of single brain cells (8 to 25 mjug) (4) . The average relative standard error of the mean in all our experiments was 8.3 per cent. This value is comparable to the average relative standard error of the mean (10.5 per cent) for three different enzymes studied by Lowry and colleagues.
Experimental. The results for LDH activity were much higher on a molar basis than those found for alkaline phosphatase in the same species (2) , and also higher than those found for aldolase, fumarase, hexokinase, and phosphohexoisomerase in the dog kidney (9) . Thus, assuming these measurements quantitatively reflect activity invivo, it seems unlikely that LDH is a rate-limiting enzyme in the glycolytic system in any part of the nephron.
LDH was more evenly distributed throughout the units of the nephron than was alkaline phosphatase. The lowest levels of LDH activity were found in the glomeruli. This appears to be part of a general pattern emerging from the data reported by McCann for aldolase, fumarase, hexokinase and phosphohexoisomerase in the dog kidney (9) , and from our own unpublished results with glucose-6-phosphatase, adenosine triphosphatase and hexokinase (10) .
The finding that LDH is almost exclusively located in the nonparticulate cytoplasm is noteworthy in view of the fact that the enzymes of the Krebs cycle have been located principally in the mitochondria (11, 12) , whereas the nonparticulate cytoplasm contains the glycolytic system (11) . This would mean that it is necessary for lactic acid to be oxidized to pyruvic acid in the nonparticulate cytoplasm before entering the Krebs cycle in the mitochondria.
SUM MARY
1. The quantitative distribution of lactic dehydrogenase (LDH) activity in the nephron of man, monkey, dog, rat, rabbit, frog and toadfish was studied.
2. Considerable LDH activity was found in all parts of the nephron analyzed. In all cases the cortical tubules had higher activity than did the glomeruli. The highest levels of activity were found in the nephrons of man and dog, the lowest in the frog and the toadfish.
3. Within the cell, LDH activity was found almost exclusively in the nonparticulate cytoplasm.
